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PURPOSE: To reproduce a digital signal by a clock 
accurately synchronizing the phase of a reading signal by 
generating a sampling clock based on a sample value. 
CONSTITUTION: A sample value is extracted 27 near a 
zero level from a sample value (q) system obtained by 
sampling a reading signal (p). When the level of the 
sample value tends to rise, a sampling clock (v) is 
generated 29 corrected in phase from one of an 
extraction sample value (r) and an inverted extraction 
sample value (t) with the polarity thereof inverted 28. 
When the level of the sample value tends to lower, the 
sampling clock (v) is generated as corrected in phase 
from the other of the extraction sample value (r) and the 
inverted extraction sample value (t). 
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[«IWII#©*IH] 

[If#it1] TH'i?^ JUICES **i"C^5ffiffi36 

> # l r > ^ m & w * * * A / D fc * 

|tiiat»->^Hit^5'Jro-9->^HiU' < ^A t -t^i a3,::fc 

*J§£I=I±. UEifittl-y-V^Hia^tBEttUl-9-V^A' 

firEKStt > © ft rote* £ mFlBfeffi^SS-^ 

tnatt«»*«*i=*^ , ' x ' c .'B«» 3E Lfc * n " * ®^ 
[bmhi2] fflE-9-v^nsas^-s 1 *- frs-y-r/^ 

ju=is^«©* > ^utt**E* >^jh*j«+ 

t±s Lt cti^nrEata-9-v^ns t^-s- 1 £<#afc* 

[flt*iK3] -«E-9->^l*tB*RI*. WE-9->^ 
[0001] 

[«g±©fflJBfl'»] *3£B.8li, E»»*l=E»**i"C 
[0002] 

[&&©&«] E«kflH»©*S*ftl=i:** t ^ EISW 
IKOjSSJtEaftJ^ftfetiXt^*. L4*L<P*«6^±J* 

a) sa < xedEEa^ :h.fcEffli*fr 6 e«» ts©s£ * 
©ijfey. c©s^«^©a*©Ki-Ky^6 < s<* 



5. 

[0003] fc-c. iarosfl^aSHJT^^ftitfcSfe 
itcSLtwewm **©»©»y**« 

*S** = fci«l*4*vCt^4. Hi I*. 

^jnntta^jweflEEftaFH-cL^Eft^-f 2* 

[5]$E^lll-ttLtti-5lHllEiEiJlSC3 4*5IESf-fX5 
2l=Ett*:M:i % *EIMM»*tt**-3"CW£*' fc tt ffi 

i^$f<v$ jui# wts* 2 o icsta* « tf v * t 

[0004] -C3^-f-9 ! 2 1 It, 4^4«aBEISSa 1 
b ft IS * iifcWBUt** 0 a v 0 «■*!=■ L fc«Ht « 

«^£/<;i,xfcEW&2 3I=*IM-*. /<;u*4tEtt2 3 
It, «***ifc«#©fli*^^l't- BfSS^mffit© 

;Ua^l=<4«HS!l-fc$nt/$«-^£*£l-'T, c * t * 
■y->^'J a -y^m^t LtA/D^mii2 5 left 

-fa9-f1f2 2tt. ±E^ffiS^^f : —S'*JS'] 
I3> Lfc^b1#ttl--Cli l l l B-r * fcttl^-f X©*** 
frl>, 1»6*l*:«**A/D*IMI.2 5l=tt«rt-S. A 
/DMH*2 5l*. tttt4tLfc-9->^'J>^ Q "*« 
fffl5"f5^l--C, -ra i 5'f-y : 2 2^c>ft*S$nf=<t 

g2 6i-«*&-rSo e*tf«#»26i±. 

[0005] jy.'±©sn<, li^^f-fvi'Ji'l^Sii 

*«»BfflaiWM:ffl©'fa7'f1f2 1 ^2 2A<^g 
btt*. X, -fa9-f1f2 1 . /<^*BB2 3itf^ 
a9^ft£EIB2 4A^t>*5.<7a•>^^l^^ ro ^ s 

fc< ^-^(i^-cfeS'f^^'fif 22 t©maiti&-r 

ffli-isisiLfc-y-v^y >f ^ a -v^^^^-iifctoi- 
ii s ^-^<t^a.i;^a-y?<i#±fi£S©jis*^- 

[0 0 0 6] L^L*4<6. ajn*ft»©*Hi=*y* 
HB©aa*qEfcLfc«fti*. ±a©*ntssii^[iiB 
■citiisiss©>4fE* < **'5ci.Nfcto, maam-§-©<i*9i- 

< i& ^ t L^ 5 Raa fc -3 1- . 

[0 0 0 7] 

*s*'f-<<^$ : h'fc*'©' c fe lJ - ^sa®-^-©^ 1 -^ 
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[0 0 0 8] 

[ns£fi?3t-f-5fc*>©^K] *«Bjir«t -sT-re^u 

«§?S±£mi*. ^i;$;ufl§A<E&£:h.Xl^.5Eti 

tzr-f v$;m^i?£gMx-&ox. vrEteRflres 

suited •< jkmaMSfritcfteHSTV 

jKi^tL-ctH^t-sm^St. l?rlB-y->^;HiI^J 

$ttajLTw*i$aai-9->^ntfc Lxf#£-9->:?jna 
JMfti::*«ii*i::i*. WEaai*>^u«»cflKrEtt 

> ?;HI U*;uA<T?t MA i= fc * »<h= it we» tH > 

9n?9&LX«£*-S9ci'y9*£¥a£«?rf «. 
[0009] 

fitSfll+frb-t: a i^<;UjSe?©-9->^;ufitsaUJ LX. 
fc«*£f=ii. j:E»ui-y->^;u«3ti;c©ttui-y->^ 

L. frA>*it:^;Ml^?i]©^>^;Mlu^;ua<TP§ft 

[0 0 10] 

[SEttft] BIT. **MOSOfi«l=-3^TBlWr*. H 
21*. *^|;J:5f^ y$;H§S±SS2 0" ©& 
J5££*-f@t?&5. frA>.S@2t::fct^X. ftlSBSS&Sg 
11*. T^y*iMWI«*4«»aflEE«4*fC^*E« 

2$|§IIESaHl1±LioS[siesntt«P3 fc. 
Eft? 4 * 9 2 l=EB &h.T I* 4 Eftlim Sttfttt o T 
»6*ifclHMl# (p) £7<s;9JUreH£SB2 
0 1 Ctttftrstfv^T"?:^ 

[0 0 1 1 ] frfrSflKERnSB 1 *&«*&4*ifcl»Bl 

( P ) i*. ■? w y $ yns^sssfi 2 o • ©a/d 

£&S§2 5l-t*SS£;h.S 0 A/D«ftl2 5tt. C©§E 

(p) *. 9a?£S£|g|B2 9*&tttt&li« 

■9->^'J>-5r^P-vi7 (v) Of* S.^tnzTV-^Zf>J 
>?LX. C©B»c,tLfc-b->-^;HS (q) £tf$fcf& 

§§2 6, &i;+>->^;niaasisiB2 7©«-^iz«$&-r 



[0012] bf$ fa^S2 6i*. ±E©-y->^u >y 

<?n-y<? (v) ©^-T 5>ifSir-9->^;Hil (q) £M 
Sfc&yii*. C©Btyii//f£-9-l/^Uffi (q) ^SfiJt 

71*. ±E-9->^'J>yi;o-v^ (v) © 

>^;H1 (q) A<IE©fi4^6fl©ffl. *fcl*m©ffl*^ 
IE©«l^tlt^-rSifn^ □ *KIBJ*f=i3l.vc. •£■©-* 
V^iHil (q) tOl^lt 0 U<<;H;fii^>^H|$ 

jathu c*i$aai-9->^;utt (r) £Lxst£«i&iai 

[0013] si-, 3^^*-y->^;nattifiia»2 7i±. 
c©ttffl-9->^iHa (r) £. -y->^;na (q) ©£& 
£fl:©±*ttfa't>i::f5fc4,©X'J54©av £fci*. tb 

fiELTC^$Stt«J^[Eli»2 8l=tt&*-«. H3I*. 

*^-9->^;KittaiEiS2 7 ©rtanf js©-«9^^-ts 

[0014] @3i=te^r. te&*|giB3 ii*. 
iix < zvisjjim ( q ) ©«*t««*»r=*i*-»-> 

3©=&/?l=^$&-r-5. m07'j7^7ny?3 2|: 

I*. S^LXi^fci^. V-^7>J>ifi;nyV ( v ) # 
*09a?9ttl=fttt3*vr&iJ. ±Ett»ai9B3 1 

a -y sa-fc*ifgg£ -&xit3Stt§3 3 i:««t4. 
[0 0 15] tfcStg3 31*. frj&*4J£*Jtt@83 i frfc 

v 1 »1£ It g& $ HX * *lX < « "9- > :?*4fe»tt t 
©*/M±55£fTlV C©*/hi««8S*sF-rit«iSSS 
#$S«lHliS3 4l-ft$&-r*. 0JjU*\ tt«S3 3l*. 
^illHlS3 1 ^&ttj»**iT< •5-y->^UttS*fiA<. 

1 a * 9#*£i*a&d*i.x mmtixx < 

mm roj ©Jt^ssmfi^$s«?is]S3 4|=«im-*- 

* ? . 1 a y$#£ltaB*:KT«»4;li 

liliSfil rij ©ifcgt^Sfl§$g*?lHlB3 4i-fit$S-r 

D7'Jv7'7D7^35li, a^LXl^L^. It 
>-?i}><fVay<7 (v) A<^©^a-v^2gl=ft*g$*l. 
Xfcy. ±EA/DMfc»2-5*&ttl&4:h.X<ft-9-> 
^fll (q) *i*>-? , )>ir9a-j9»tzttamLtz 

[0 0 16] g«ISB3 4I*. ±Elfctt93 37bNt.MS 

fit roj ©itSc^m#6<«^$nfcii^i-i±. ±ED 
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[0 0 17] ra=b*. ±EJttt»3 3&tf»REI»3 
4(*. ±EA/DSE»»2 5A^&llB*flt*S*^"t< 

XflcfcLNX) ^Ti»2o^>^;HS (q) H±©*'l x 

3 7 I*. -9->^Hl (q) COMSB (SJl&fc:^ h) © 

cDi»a«t*«T-a-c*4**f=i4* B mmm n j 

*-7iMI^SD7«J-^7P'y^3 6&1/3 8©S* 
ffi#*<H-»gtt"t*a&S»*l::l** it 

sit roj (D-f*— "?Jua*SD^u <y?yovzf3 6 
&d:3 8 0)&^(:S^ o -<3i£* (q) 
yt7t*; h/^^h'J l=T2»ft*«*:h."Ct***a>fc 
-f £<t. -tf-^A-ffl (q) <DMSB*«K3M1 r 0j "Cfc 

*«^i=i±* (q) fey* 

(q) (tjEcoitr-fe^o o*y. -a-v^u 

fit (q) (DMSBCDlMMtJ:* D7'J9^70^35 

^iU«<D MSB <Dfi3Iffi 1 4<=F-a-C fe^tl^Ct 
-9->^UfiE (q) 3OTE<Dtt**&fi<Dtt* £fcl*^tf> 

flfe»aa»laIB3 7 1*. j&*j^4-tfo£ a^ttai^tiJL 
[001 8 ] D "7 'J *V Zfy P'^36lt ±E» 

ffiWitsfaiHiB3 7*^&iiStt Mj :7;m-9 
*««ja**tfc*i=fl!)*. ±Ea«H»3 4^&«ift**i 

fcL"CB*-r*. D7'Jv?7P*^3B|fc ± 

ESM6Wifc3?nlalK3 7A*S>i»SfiI Mj <D-f *— 

5 ^ e> «ia * > ^;nto m s b sin y >2t A/-c 

d*L£fSJttI-S|- (s) irLttli^o d<D». 

JUH (q) #jE©tt**&ft^ffl^fcii^l*' CLx6 *** 

■ffc;b*>* »>^utt (q) a>«»*fls4«TP»«ai=fe 
rij fcaip*-*. *>?;u« (q) 3^ft(D*^6iEfl> 

(s) <7>{I-§§t&3I<II* TOj <t£<i>a 

[0 0 19] B2l::i3M-*«tt«»l3»2 81*. 



6^S«£HM- (s) (D«*itSteA< roj T?fc&i§-& 
IK*. ±E*>^HtaffiBB2 7^6«IS*ixfcaai 
*>^HI (r) 6-tfl0**ttffl«*«* (*) tLT 
^n-y^«*lslB2 9irttlSt"*-^ i^SDSiMM- 
(s) OHI-5§-t6SfiIA* rij -efe^ii^l^t*. -tE-9-> 

^;ma msiS27^6Sttt**i-fcaa4*> 
(r) (oattsseLfcKiiaai-»->^u<i*tiSRs 

(t) tL"C^ay^«*ElK2 9irttlS-r4- 
[0 0 2 0] H4I*. 4^satt«I«ls!H2 8<Drt»* 

4 1 1*. ±E*>?ju»aua»2 7fr6ft«*iifca 

ffl*>^Hi <r) ©®tt^Sg*i±TS«[HlS4 21= 
flttfrt*. ^*SttEIES»4 1 I*. «*tf. fflHi-th 
>^;m (r) ©±lft/ KOliSSJEISSl^fciroi- 
ai±^ss*-t±^o a«?iaa4 2i*. iE-tJ-v^Msa 
roj -eas**^!*. ±E-s->^ntaaiHB2 7 

titflKM^ (t) tUTU***-** 

* (s) om^mmmtf r i j -efc4*&c:i±* ±e@ 

«ir:*ifittaitt« (t) fcL-cajar*. 
[0021] -r«:*5^ : ^*att«ftia»2 si*, -y- 

ttu-y-r/^m (r) ^^-co^^fiffiMMd-^ (t) t 

L-C*ny**±H»2 9t8t*»-r*-** *v^iHt 
(q) 0>}t**fl:36<T»MfiItfe*«#l=tt- 
^;Hil (r) oatt£SCLfcSIE«Ui-9'>^H»*fit 
fgggf^ (t) iLT£o^£*£@B2 9i::ttia-f 

[0 0 2 2] ^Dt;^fB^lHl»2 91*. ^^^^^{i^SMM 
»(t) {zSo*LN"CfitS*iiELfc^>^y >^f^P-y 
0 (v) £J£iL-CZ*t*±EA/D|Ea»2 5. 

if$e«*»2 6©*/?(c«fc»-r4. H5i*. 

□ ^^sssiai»2 9<DrtS«*t^"i"HT?fe*. Hsiz 

(t) $7tP^*lE' z ^^"^ L P F (P-/<*7-f 
;U^) 5 2l:ft«t^o LPF52I*. ^*tLfcr^ 
P^llEE^SHtL-CVCO (^E^Jt^^SH) 5 3 ic 
«l&-r^o V CO 5 3 I*. LPF5 2^bft^fcf 

<?<?Ov<? (v) £d52)-f£o 
[0023] B6I*. ±SLfc$0^1!2-^5|Z-C^:* 

I*. *>^y >y^P^^ ( v) (D^-f 5>^Si:a/ 
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fit q 2^$&Sfifi t * > ^Hfi q 3<ott#ffi t "C 14* > 

©*>^JHttq2*»aj-»;>^;HI (r) tLXthfiT? 
So »=. ^3&^-9->^;U(iq26 N bq3^©}t^ < ±^ 

MfifcfcScB-e. tf>:7yuMaaJEiB2 7l4. M^fl-^- 
(s) a>flMftl9tt« roj cobs, titers 

I3B2 8I4. (s) <7>{I^i£3IfitA< 

roj -eftsco-e. ±sB«£ti-9->:7;m (r) tito 
*>^;u«q2**©**tt««UMM§- (t) t It, 
£ □ ? £SB±[s!B2 9 lc«IS-r 4. 

[OO 2 4] 3fcCl. t>->^;Hllq8*6q9a>*»l=J3^ 

So ca>|g. ■9->^;uttq8<©lft»tti:*>^Hlq9fl) 

JI/ttttttlElB2 7 14. C(7)-9■>^Hlq8^aai-t^->^ , 
JUtt (r) <bLTtfa^i-So »=. ^**>^Hlq 

8* x 6q9^©Jt»^T»«iairc**<D-e. if>^;Hiffl 

ffilnlB2 7l4. (s) <Dflmiail£ ri j iZ 

"TSo COfg. att«!)ftHB2 8I4. fiifiv««M4flH» 

(s) om^mmmrf n j -efcso-e. ±E«a*> 

(r) <h LTO*>:7/U*q8<&«te£filSLfc 

tO^fifiiSS^ (t) tLX. 9Q99jl±BB2 
[0 0 2 5] C<Z>fg. *P?£*£EIB2 9f4. ±IHit 

So mz^ frfrz&ftmmm^ (o 

(v) 0)tt«*|jE»f>*H7«*HL-3'3K 

COBS. 17 (a) - (c) iCfeL^T, "±EH 
6 IZX Tjk S*L*3&«*D * Jt»«IfiI * SF-f 3 p(0a« Lfc-^ 

>3f;Hlqi-q3l=Ki:-ca44t*tl«»iE«ftt« 
to X, 17 (d) - (f) lCfcl*TI4. ±EB6i:i3F 

q7-q9i=J6isr*S4x*ttaajEiittt*'rt.o-efc 
So isk *^siB7*©««i4. je?hmb#i::J3i*t£ 

(v) o$-r s^fitHSsF-rta-efc*. m*po 

[0026] jfe-r. my u) irsi^-cte. v->zfj\,m 

c^sif^^^-rt^T&So =<7>is. -y->^;nsq 

214. A^SIzOUKjuiSf L<ft«. cfcoT. ^a^y 
£«£IBB2 9 1=14. {ilSglMfi^ (t) iLtc©* 
pu^;u*<ftie*ft4£fcizfc4. Sot, $ 
a •y^**isiB2 9 r4a«a){afiicT-y">^ | j >^ □ 

V<? (v) 0>3§££fT5 o 

[0 0 2 7] mz^ mi (b) l=j3^TI4. tf-V^Ufil 



>^;ntq2(4. ±Eifpu^u«fcy t,/ha*fta>tti: 

fcSo <fcoT. £P*$*£EB2 9|::«4. asnsfi 
# (t) tLTC(D42PUKiu ( fey t-9->^na q2 a) 

CCOlg. $P^$5ft£EIB2 9l4. ■y->^Uttq2f=» 

(v) ©ft^stror^Pt/^otttaa^sajE-rsto 
-efeSo 

[0 0 2 8] 17 (c) Icfclvrtt. H->Jjl,m 

q 1- q A^iEWftfitB* y 4, HI** -f 5 >^Tri^> 

>^Ufilq2l4. ±tH-tfPU^;UJ:y t^^SIEOfili: 
&S a ckot, ^Pv^flS^SB 2 9 1=14. fittBHSfl 
fl- (t) <bLTCO-izPU'<;UJ:y t * > ^;Hlt q 2© 

C<D|R. £Ps/£*£lHlB2 914. *>^;Hlq2l=» 

«Lfc»«ittt«*Ji*-&fc*>^'jr/y*p^^ 
(v) a>*fltt(ToT^py*a)tt«a*i*»jE-i-*fl!) 

-CfcSo 

[0 0 2 9] S7 (d) iZ^Xlt. 

q 7- q 9**JME«&* -f ^ ><fX-*>Zf'J Is? **LT 

t^Sis^S^-rt^-efeSo cco^. -y-i/3f;u«q 

814. -ja«J»-C3FS*t4-b*PU^fc»L<«C*. C 
CT?. ■B->^HBq7^q9tt4*M0)L/'<;Ht{bI4TI» 
ISlRlT-feSo ckoT. ^Pv*«±EIB2 9lcl4. 
KSfll« (t) t LT. CO-tfPU^^CDS^Sfit. 
■Tftt?%Bi:<-lfPL/-<JU6<«ttS*i«Cfcf=ft4. S£ 
oT. Z(D|S. ^P7^M2 9f4S*<D{4ffi{=-C 
■y->^U ^O'O UvO (v) <D«4Sff5<D"CfcS. 
■[0O3OJ-SI:. 17 (e) I=fcivcf4. i^>^;Hit 

q 1- q 9*^3&«iE«fttt« J: y -f S >if-e*> 

^ , J>^**^rt^Sii^r^^4ia)-efeSo cois. -9- 
>^;Hiq.8(4. ±fH-tfPU^;UJ:y t*^SIE<7)fit<h 
&So dCT*. ■9->^Htq7~q9ftSJRW«)U'<;He 
<b(4TK<®l»ir*feSo cfcoT. ^P-y^^I°3B2 9lc 

(4. (t) tLr. co-y-v^ufi&qs^ 

»>^;Uffl[q8a)»e«t*tt^ftfl!>fllA<«»S*i-6Ci: 
(=?SSo ffiot, CCDH. ^Pry^**lslB2 9r4. 

>^mq8^ei:fc»fiittta*a6'frfc*>^>j> 
isiE-rsor&So 

[003 1]§ttl:, B7 ( f ) l=feL^T(4. -y->3T;U 
fK q 7- q 9*^i«jE«3&tt* J: y t.a^$ -f 5 >^T"th 

■9->^;uffl[q8(4±E-tfP UK;u«fcy t,/hftSft<z>ffl4: 
jfeSo ccr*. -y->^;Hilq7-q9**a5OT<DU^uK 
fcl4TB«fiIT»a&S, cfcoT. ^P*$96£®B2 9 1= 
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i*. &.&m&m^ (t) tit. c©-9->?;nsq8© 

IzfeS. ttit. C©BS» *dv**4BB29I*. "* 

[0 0 3 2] ffij ±Eatt«ftS*2 8l=fi l% " cl ** * 
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